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MINERvA and flux update 
(T. Golan: new NuMI flux model, M. Betancourt: effect on CCQE results)

Shifts in CCQE dsigma/dQ2 of 20% 

CC0pi with nue scattering flux constraint 5%

Other things will shift by 10% ish

Integrated uncertainties will drop some
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Note that flux change is 
significant when compared to 
models for both neutrinos (top) 
and anti-neutrinos (bottom)

Fairly strong preference for 
NuWro with Transverse 
Enhancement Model with 
MA=0.99

TEM is empirical model where 
magnetic form factors of bound 
nucleons are tuned to reproduce 
enhancement in the transverse 
xsec in eA scattering which is 
attributed to meson exchange 
currents in the nucleus

A. Bodek, H. Budd, M. Christy, 
Eur. Phys. J. C71, 1726 (2011)
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Start to see a theme??

From 
McFarland’s QE 
summary
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MINERvA CCQE-like with one muon and one proton
Looking in bins of acoplanarity angle (Betancourt)
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MINERvA also showing double differential CCQE-like cross 
sections in pt and pz

Shown in Betancourt’s talk
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2-body current contribution to CCQE is here to stay

ArgoNeut (Palmara) 
sees mu+2p events 
and hint of SRC

MINERvA
(Rodrigues) sees 
evidence for 2p2h 
and RPA in νµ cc 
inclusive events at 
low momentum 
transver (ask Rik if 
you want to know 
more than you’d 
really like to know 
about this!)

T2K (Redij) sees 
preference for 
NEUT with 2p2h in 
data from 2 
different CC0pi 
analyses (one with 
mu and p and one 
with just mu)

MINERvA
(Betancourt) flux 
revision leads to 
data having 
preference for 
model with TEM
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Electron neutrino CCQE-like cross sections J. Wolcott, Tufts  (Rochester Ph.D. thesis work)
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Characterized by subtracting out the GENiE expectation and 
looking at behavior of region with the excess

Consistent with unmodeled NC diffractive pizero production

Oddly enough, I don’t think this has been seen and 
characterized separately before.  Has been part of coherent 
pizero production signal.  Am I missing something here?

Wolcott - MINERvA
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New CC inclusive electron neutrino 
results from NOvA

To left is NOvA CC inclusive νe.
Above is MINERvA CCQE “σ” for νe.  Both are consistent with, 
but systematically higher than GENIE (based on universality 
with lepton mass correction)

Xuebing Bu (FNAL)
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Mcfarland – pion 
review talk
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Mcfarland – pion 
review talk

Fig from the paper
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MINERvA charged and 
neutral pion production

T2K  CC1pi+ in water
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Single charged pion production comparison, 
tension between MINERvA and MiniBooNE

Preliminary result from T2K

14



McFarland, in 
pion summary

Coherent pion production

15



Coherent pion production

McFarland, in 
pion summary

T2K (Cao) preliminary 
result sees an excess 
(2.2 σ)
of events consistent 
with CC coherent pi+ 
production
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eA, high stats measurement of single pion production cross sections
Jlab CLAS, eg2, 5 GeV electron beam

A=D,C,Fe,Pb
Xsecs produced in +,-,W,Q2,pion momentum, pion angle

“final-ish”  - starting 
collaboration review, hope 
to publish in early 2016

Hyupwoo Lee
(Rochester)

Might be helpful for FSI studies.
Pions produced inside nucleus 
potentially different from pion 
beam scattering off nuclei for MC 
tuning.  GENIE has an eA mode, 
BTW.
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Teppei Katori
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The neutrino MC’s that use PYTHIA 6 
systematically underestimate the charged 
hadron multiplicity of DIS events.

Need to tune 

TK working on putting PYTHIA 8 into GENIE 
(maybe next model release in 2016)
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